TECHNICAL METHODSAND DEFINITIONSFACT SHEET

(See the Users Guide for a more detailed description of the methods used)
Incidence

Police-reported counts of impaired-driving crasheswere obtained from State departments of transportation, highway
safety, or highway patrol. The datayear variesaccording to the most recent dataavail able during the collection period
unlessdatafrom the previousyear were more complete. Only oneyear’ sdataarereflected in each State’ scost
estimates. Theyear isidentified in thefirst sentence of each State cost fact sheet.

Fatality countsfor 1996 through 2000 by blood acohol concentration (BAC) camefrom NHTSA'sFatality Analysis
Reporting System (FARS). The U.S. fact sheet uses 2000 FARS datafrom NHT SA’s new multipleimputation method.
Theindividua State, District of Colombia, and Puerto Rico fact sheetsuse FARS numbersfrom NHTSA’'s old method,
becausethat waswhat wasavail able when they were prepared. Police under-reporting of acohol-involvementin
crashesiswell documented. Policereported counts of impaired-drivinginjury crasheswere adjusted for under-reporting
according to themethodsin Blincoe, Seay et a. (2002). Incidence of property damage only crasheswasestimated from
theratio of property damage only acohol-related crashesto injury crashesfrom Blincoe, Seay et d. (2002). Alcohol-
related deaths, injuries, and crasheswere distributed by BA C using themethodsin Miller, Lestina, and Spicer (1998).
Alcohol-involvement rates declinewith crash severity; effectiveness should be expected to vary aswell asseverity asa
lesser percentage of crashesare affected by alcohol.

Insomejurisdictions, policedo not report acohol involvement in non-fatal incidentsor police counts could not be
accessed. For theDigtrict of Columbia, 1llinois, and Rhode Idand, alcohol -related crash countswere estimated with a
regression that had two explanatory variables— (1) alcohol-related fatal crashesand (2) vehiclemilestraveled inurban
areas. For Colorado, the District of Columbia, Illinois, Louisiana, Massachusetts, North Dakota, and Rhodeldand,
alcohol-related injury countswere estimated with aregression that had two explanatory variables— (1) total acohol-
related crashesand (2) the product of the % of crash deathsthat were alcohol-related timestotal injuries. In both
regressions, al coefficientswere statistically significant at the 95% confidenceleve . Theregressonsexplained morethan
80% of thevariancein the crash and injury countsfor the Stateswith data. Total crash injuriescamefrom the State or
from 1996 and 1997 Highway Stati<tics (Federal Highway Administration 1997, 1998).

Costs

Cost per alcohol-related fatdity, injury, and crash, aswell as sources of payment, were cal culated by the methodsin
Blincoe, Seay et a. (2002) and Zaloshnjaet al. (2001). The costsare NHT SA'slatest estimates. Future costsare
converted to present value with a4% discount rate. Crash costs per miledriven at variousBA Cswere developed using
methodsin Miller, Spicer, and Levy (1999). Costs per drink (adrink containsone-half ounce of acohol) were obtained
by dividing the State’ simpaired-driving costs by itsa cohol consumptionin 1998 from Williamset a. (2000). Auto
insurancelosses attributable toimpaired driving werethe product of total auto insurancelossesfrom Panko (2001) and
the percentage of the State’ stotal motor-vehicle crash costsattributableto acohol. External costs, the costs paid by
people other than a cohol-impaired drivers, were computed by the methodsin Levy and Miller (1995) and Blincoe
(1996). All costswere adjusted to reflect State prices and wageswith price adjustersfrom ACCRA (1998) and the
Council of EconomicAdvisors(2001).

Prevention Savings

Miller (2001); Miller and Levy (1998, 2000); Miller, Galbraith and Lawrence (1998); Miller, Lestinaand Spicer
(1998); and Levy and Miller (1995) provided the basisfor estimating the savingsfrom acohol strategies. They andyzed
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averagenationa costsand impacts. We made State-specific price adjustments. Becauseimpaired-driving ratesdiffer
by State, the benefitsfrom prevention alsowill vary. To account for these differences, the benefitswere adjusted by the
ratio of alcohol-related crash costsper driver inthe State versusthe United States. Just adopting alegidative
countermeasuredoesnot meanit will achievethe averageimpact. It needsto be effectively implemented and well-
publicized to have maximum effectiveness.

Inthe studiescited, the percentage reduction in alcohol-related crashes generally was estimated from eval uations of
fatality impacts. None of the State estimates consider how differencesin enforcement and other factorswill cause
effectivenessto vary between States. Sources of the effectivenessestimateswere:

Adminigrativelicenserevocation from estimates of a9% reductioninnighttimefatal crashesinlllinois,
Mississippi and Nevada (L acey, Jonesand Stewart 1991); a5%—9% reduction in nighttime crashesin New
Mexico (Ross 1987); a6% reductioninfata single-vehiclenighttime crashesin eight States (Zador et a. 1988);
and a6% reductionintherateof fatal crash acohol involvement (Klein 1989). Following Miller, Lestinaand
Spicer (1998), theanalysisusesa6.5% reduction.

Zer otolerancelawsfrom multi-State analyses estimating reductions of 17% (Hingson et a. 1994) to 24%
(Voas, Tippetsand Fell 1999) ina cohol-related fatal crashesinvolving youth. Theanalysisusesa20%
reduction, which equatesto a4% reductioninal DUI fataities because theselawvsonly affect driversunder age
21,

.08 lawsfrom asystematic review of studieson effectivenessthat concludesthe averagereduction in alcohol-
related fatalitiesis 7% (Shults, Elder, Sleet, Nichols, Alao, Carande-Kulis, Zaza, Sosin, Thompson et a. 2001)
with consderablevariability between States.

Minimum L egal DrinkingAge(M L DA) fromaNationa Highway Traffic Safety Administration study
estimating that aMLDA of 21 prevents 700-1,000 traffic deathsannually among youth ages 18 — 20 (National
Highway Traffic Safety Administration, 2001). A systematic review of studiesestimatesthat ML DA reduces
alcohol-related crashesamong youth ages 18-20 by an average of 19% (Shults, Elder, Sleet, Nichols, Alao,
Carande-Kulis, Zaza, Sosin, Thompson et a. 2001), which equatesto a4% overall reduction.

Graduated licensing from studies of theimpact on youth fatalitiesin California(29%, Haggeand Marsh
1988), Maryland (5%, McKnight et al. 1990), and New Zealand (8%, Langley et a. 1996). Theanalysisuses
aconservative 5% reductioninyouth fatalities (and acorresponding 2% reduction in al cohol -related fatalities)
withamidnight curfew.

I ntensive sobriety checkpoint programsfrom asystematic review of 11 studies, are estimated to reduce
alcohol-related crashesby 13%—27% and a cohol related crash injuriesfrom 5%—23% (Shults, Elder, Sleet,
Nichols, Alao, Carande-Kulis, Zaza, Sosin, Thompson et al. 2001). Acrossall of thestudies, theaverage
reductionisapproximately 20%. Sincethe higher effectiveness estimateswere derived from programswith strict
systematic implementation, the more conservative estimate was used. The 15% effectivenessestimate
recognizesthat the average program may not beimplemented aswell asthemodel programs. Intensive,
continuing statewide programsarerare.

Enforcinglawsagainst servingintoxicated patr onsfrom aMichigan demonstration (Levy and Miller 1995)
showsan 8.4% reductionintavern-related arrestsfor DUI. Sincetavernrelated DUIscausea
disproportionately large share of fatalities, thisreduction isestimated to causean overal 11%reductionin
acohol-related crash fatalities.

Server training from Holder and Wagenaar (1994) which found amandatory full-day training program
implemented statewidein Oregon reduced single vehicle night-timeinjury crashesand presumably night-time
DUI injury crashesby 23%. Theanaysisassumes 17% rather than 23% effectivenessfor afull-day, face-to-
facetraining program; the reduction recognizesthat effectivenessof demonstrationsusually isreduced when
scaling up and replicating. Other research systematically reviewed by Shults, Elder, Sleet, Nichols, Alao,
Carande-Kulis, Zaza, Sosin, Thompson et a. (2001) revea sreductions of 17%—33% for much narrower
programs. Most of the programsyiel ding high effectiveness estimateswereintens ve demonstration programs.
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I nterventions Targeting Repeat Offenders

Four aternative sanctioning approachesareimportant for decreasing recidivism. Analysisof FARS datashowsthat
8%—-12% of fatal acohol-related crashesinvolved recidivists. The analysisusesthe 1999-2000 estimatefrom FARS
that 9.35% of acohol-related fatal crashes could potentialy be affected by these countermeasures. In caseswhereonly
information about thereductioninrecidivisnwasavailable, we assumed thereductioninimpaired driving crashes of
recidivistsequaled their reductioninconvictions.

¢ Automobileimpoundment for DUI offendersfrom asystematic review (Voas, Tippetsand Taylor 1999)
estimating a50%-70% reduction inrecidivism whilevehicleswereimpounded or immobilized and a30%-40%
reductiontheresfter. Overal, in thetwo yearsfollowing impoundment, reductions averaged 38%-50% If all
multiple offendersreceived the sanction, thisimpliesa3%-5% reduction in alcohol -related crashes. Theandys's
usesaconservative 4% reduction (9.35% affected * 38%).

* [gnitioninterlock analysisfrom datainVVoas, Marques, Tippetsand Beirness (1999). Aninterlock is
estimated to have aspecific deterrence effect on the sanctioned driver of 44% relativeto hard suspension, or
approximately 72%—78% relativeto no sanction. Theseestimates suggest that if widely implemented, an
interlock program would reduce a cohol-involved fatalities by 6%—10% whileonthecar. Theanaysisusesa
7% reduction (9.35% * 75%).

¢ Electronically monitored housearrest of repeat DUI offendersfrom Jones, Wiliszowski and Lacey (1996),
which estimates 31% lessrecidivism while sanctioned. The 3%—4% reductionin a cohol-rel ated crashesoverall
isderived by assuming that 31% lessDWI convictionsleadsto acomparablereduction in acohol-related
crashes. Theanalysisusesa3% reductionin DUI crashes(9.35%* 31%).

* Intensiveprobation supervision with treatment for repeat DUI offender sfrom Jones, Wiliszowski and
Lacey (1996) which found Milwaukee County’ s program had 48% | essrecidivism while on probation, implying
a4%—6% reductionin acohol-related crashes. Theanalysisusesa4% reduction (9.35% * 48%).

Occupant Protection M easures

* Primary safety belt lawsfrom asystematic review which concludesthat aprimary law raisesbelt useby an
averageof 14.1 percentage points (Dinh-Zarr, Sleet, Shults, Zaza, Elder, Nichols, Thompson, Sosinet al.
2001). FARS data suggest that 62% of occupantsinfatal alcohol-related crashesare unbelted. With 45% belt
effectiveness, that suggeststhereduction in alcohol-rel ated occupant fatalitieswoul d be 10% (62% unbelted *
45% effectiveness* 14.1% belt useincrease/ 38% belted) (NHTSA, 1999).

¢ Child safety seatsfrom anew analysisthat considers seating position and airbag presence (Miller et al. 2002).
That analysisdirectly estimated theimpacts of restraint use and seating position oninjury cost per childinvolved
inatow-away crash with 1993-1999 datafrom NHT SA’'s Crashworthiness Data System. The computations
use sedt effectivenessfrom NHTSA (2001) and fatality databy seat use and a cohol involvement from FARS.
Centersfor Disease Control and Prevention (1997) findsthat drinking driversaremorelikely than other drivers
to transport children improperly. A child safety seat law increases use by 24% on average (Zazaet a. 2001,
Blomquist 1999). With 55% seet effectivenessand pre-law usein potentially fatal crashesat 20%, that reduces
occupant fatalitiesin thisage group by 15% (55%* 15%/ (80%+20%* 45%)).

* Motorcyclehemetsfrom NHTSA (2001) estimatesthat helmetsreducefatality risk by 29% and nonfatal
injury risk by 15%. Helmet use and a cohol-involvement in motorcyclist fataitiesarefrom FARS.

Definitions of Costs

M edical costsinclude hospital, physician, rehabilitation, prescription, and rel ated payments. Coroner and premature
burial costsfor fatalities, and the costs of medically-related |oss compensation through insurance and the courtsare aso
included. Loss compensation omitstime spent on thelossrecovery process.
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Other monetary costsinclude:

Work loss(lost productivity), which includeswages, fringe benefits, and household work lost by theinjured, aswell as
the costsof productivity losscompensation. Thiscategory a so includesproductivity lossby those stuck in crash-related
trafficjamsand by co-workersand supervisorswhilerecruiting and training replacementsfor disabled workers,
investigating work-rel ated crashes, and repairing damaged company vehicles. Excluded for lack of dataare earningslost
by family and friends caring for injured adultsand the value of schoolwork lost.

Public servicescostsof palice, fire, ambulance, and helicopter services.

Property damage coststo repair or replace damaged vehiclesand property including the costs of damage
compensation.

Quality of lifeplacesadollar valueonthe pain, suffering, and lost quality of lifethat victimsand their families
experiencedueto adeath or injury.

Tovauethequality of lifelost tofata injuries, the starting point isto estimatethe val ue people placeon surviva. The
valueof surviva ismeasured from theamounts people spend (in dollarsor time) for safety. About 75 technically sound
“willingnessto pay” studieshave estimated thisvaue (Miller, 2000). They examine such thingsasmarketsfor auto
safety features and smoke detectors, extrawages paid to get workersto takerisky jobs, and speed choicewhile
ariving.

Thevaueof surviva isessentialy the combined vaue of future earningsand qudity of life. Thequality of life cost per
deathisobtained by subtracting thelost future earnings.

Thequality of lifelost to nonfatal injury wasvaluedintwo steps (Miller, Lesting, and Spicer 1998). Inthefirst,
physiciansrated thetypica effectsof different injurieson six dimensionsof functioning: mobility, cognitive, bending and
grasping, pain, sensory, and cosmetic. Datawere a so collected about aseventh dimension: the ability towork. Using
surveysabout the val ue peopl e place on different dimensions of functioning, the datawere combinedto obtaina
percentage of thevalue of survival lost to eachinjury. Again, subtracting lost futureearningsyielded the qudity of life
costsper injury.

Since 1989, the U.S. Office of Management and Budget (1989) hasrequired all federal regulatory benefit-cost analyses
toincludequdlity of lifecostsif they placeadollar valueon saving lives.
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